ABSTRACT Paired sera, taken before operation and 10-14 days after operation from 64 patients having open heart surgery and 10 having closed heart surgery, were examined for agglutinins to seven common serotypes of Escherichia coli. The results showed that, while 20% of both groups of patients had detectable agglutinins before operation, new antibodies appeared after operation in 69% of patients having open heart surgery compared with only 10% of those having closed heart surgery, a significant difference. Thirty six pairs of sera were also examined for the preoperative presence and postoperative development of antiendotoxin. Of 22 open heart patients shown not to possess antiendotoxin before operation, 18 showed the antibody after operation, whereas none of the eight seronegative patients acquired the antibody after closed heart surgery-again a highly significant difference. These results are consistent with the hypothesis that endotoxin and other products of enteric Gram negative bacilli circulate shortly after cardiopulmonary bypass, possibly arising directly from the gut and perhaps explaining the pyrexia seen commonly at this time. It 
It has been suggested that one of the mechanisms leading to the colonisation of patients in intensive care units with Gram tSee under "Results" and "Discussion" for this sole example of an agglutinin increase without the appearance of antiendotoxin.
possessing no antiendotoxin before surgery (table  2) ; in contrast, none of the seven patients found to be antiendotoxin negative before closed heart surgery developed the antibody after operation. This difference is significant (p < 0.01).
There was no significant difference in the amount of blood transfused between patients in whom a rise in antibody occurred (mean 7.31, range 1-38 units) and those in whom no such rise was detected (mean 7.05, range 2-37 units).
Discussion
The detection of both E coli agglutinins and antiendotoxin in the preoperative specimens is to be expected since both antibodies have been noted in normal individuals, including blood donors, with incidences only slightly lower than those recorded here.89 The apparently higher rate of acquisition of antiendotoxin than of E coli agglutinins is probably explained by the broader antigenic spectrum of the endotoxin antigen. Antibodies to Gram negative bacilli such as Klebsiella, Proteus, and so on were not sought in the agglutinin test, but other such tests are likely to have been productive. Similarly, the single discrepancy-no antiendotoxin in a patient developing postoperative E coli agglutinins-may be explained by the observation that this was the only case in which agglutinin to E coli 01 was the acquired antibody. Possibly the endotoxin mixture used, in which E coli 055 B5 was the sole antigen from that species, failed to react with this unusual agglutinin. These points apart, the results are remarkably consistent and show that the development of antibodies to both surface and internal antigens of enteric Gram negative bacilli is very common shortly after open heart surgery. The absence of similar findings after closed heart surgery excludes the possibility that these are cross reacting antibodies liberated from the heart during surgery, and makes it likely that their appearance is related to cardiopulmonary bypass or some other procedure distinguishing open heart from closed heart surgery. It is also possible that these antibodies may be the consequence of infection or colonisation with enteric Gram negative bacilli in early convalescence. Previous studies from this hospital, however, have documented a very low incidence of Gram negative colonisation in patients who have open heart surgery,'0 and the incidence of the most common postoperative infection with such organisms (urinary tract infections) has been recently assessed in this unit to be no more than 10%." Thus these possibilities are unlikely to explain our findings.
The results presented here are consistent with the hypothesis that products of enteric Gram negative bacilli are released during or soon after open heart surgery, possibly directly from the gut, in most patients. Further studies are needed to confirm it but if this proves to be so the use of preoperative decontamination of the bowel might reasonably be expected to control the problem, with consequent benefit to the patient in the immediate postoperative period.
